YEAR 12
IARTV TEST — OCTOBER 1995
MATHEMATICAL METHODS CAT 3
ANSWERS & SOLUTIONS

wuestion 1.
(a) h{0) =5 (m)
(b) h{(6) =5 (m)

(c) solve k() = 2, 3sin1‘6—’+5 =2 sintt=—1,1=9= 9:00am

U t ® 5¢n
(d) for maximum height sin%: l, & , — t=3,15= 3am,3pm
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Question 2.

(a) Pr(X < 83)="r(z <-1)=0.15866
(b) Pr(X >86)=Pr(z>2)=1~Pr(z < 2)=0.02275
(c) Pr(83 < X < 86)=1-(0.15866 +0.02275) = 0.81839
{d) ¥ = profit on pin ,
E(Y)=0.818598*5-0.18141* 2 = 3.7301
=» expected profit on 10000 pins is $37300
(e) 11°C,0.1%0.9° = 0.1937
2] 1-0.9" =0.6513



Question 3
(a) Ed-'L-l—-—--fJ:(zr)—Z)2 +4w* 2(w-2)=4(w-2Xw-2+2w)
w

= 4{w - 2)(3w - 2)

(b) The maximum height occurs when %}L— =0

2 128

Le. w=§. h( )—“—2-5— so the point is (-3— -57)

()

(d)

The gradient is a minimum at a point of inflexion

h =4(Bw-2)+4*3(w-2)=24w-32=0 whenwz%
h(%) = ;—‘i so the point is (%,%)

)

Asw—0, ﬁ-—)16'\zvhenw 4 dh_ 16
dw 3'dw 3
so the boundary will be steepest whenw — 0.
1 4
4w 16
(f) Area = [ 4w(w -2 dw = 41— = + 2w = —m’
) Are j wiw =2 dw =4 ===+ 2w’ = —=m

Question 4.

(a) loge y =27 when x=12, and x=8.5 when loge y=20
(b)gradient =2

(c)A=2,B=3
(d)log,y=2x+3=> y=e"" =ee" > D=¢2",C=2
(e)y = e***> =0.013 when x = -3.67

(f)logw-yf =Gx= -yf-;= 10% = y=(10Yand y = ¢’(e*)"

so that F=¢° =20.09,and G = log,, e’ = 0.869



